A new spectroscopic scheme was used to gain insight into the predissociation mechanisms of the S 1 electronic state of acetylene in the 47000-47300 cm −1 region. To study this mechanism, H-atom action spectra of predissociative S 1 were recorded. Instead of detecting H-atom via REMPI, an H-atom fluorescence scheme was developed, in which the H-atom was excited to 3s and 3d levels and the fluorescence was detected. The signal-to-noise ratio of H-atom fluorescencedetected action spectra is superior to REMPI detected H-atom spectra. By comparing the LIF and H-atom spectra, there is direct evidence of level-dependent predissociation rates. Some of the line-widths observed in the H-atom spectra are broader than in the LIF spectra, confirming the triplet-mediated nature of S 1 acetylene.
